This paper explores the relationship between the after-tax returns that taxable investors earn on equity mutual funds and the subsequent cash inflows to these funds. Previous studies have documented that funds with high pretax returns attract greater inflows. This paper presents evidence, based on a large sample of retail equity mutual funds over the period 1993 to 1999, that after-tax returns have more explanatory power than pretax returns in explaining inflows. In addition, funds with large overhangs of unrealized capital gains experience smaller inflows, all else equal, than funds without such unrealized gains. A large capital gain overhang discourages both gross fund inflows and gross outflows, but the inflow effect dominates the outflow effect.
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The tax treatment of mutual fund investments has recently attracted substantial attention. Popular summaries of mutual fund performance, which focused exclusively on pretax returns as recently as the mid-1990s, now typically report some estimate of after-tax returns as well. The U.S. Securities and Exchange Commission (2001) has required mutual funds to report after-tax returns as well as pre-tax returns in communications to current and prospective shareholders. The tax issues surrounding mutual fund investment have become increasingly significant as mutual funds have become a more important channel for individual equity ownership. Data from the 1998 Survey of Consumer Finances reported in Kennickell, Starr-McCluer, and Surette (2000) show that 16.5% of households own mutual funds in taxable accounts, i.e., outside retirement accounts such as IRAs and 401(k)s. By comparison, 19.2% of households own corporate stock directly. The Congressional Budget Office (1999) estimates that in 1997, when mutual fund capital gain distributions exceeded $180 billion, they resulted in at least $15 billion of federal capital gains tax revenues.
Tax law requires mutual funds in the United States to "pass-through" dividends and capital gain realizations to their investors, and to allocate distributions equally across all fund shares, regardless of when the shares were purchased. The pass-through requirement restricts the fund investor's ability to exploit tax-timing strategies of the type discussed by Stiglitz (1983) , Constantinides (1984) , and Dammon and Spatt (1996) . Moreover, some fund managers follow gain realization practices that diverge substantially from the tax-minimizing ones for taxable investors. Dickson and Shoven (1995) , for example, report that fund managers sometimes sell their lowest-basis tax lot of a given stock. For taxable investors, however, selling the shares with the highest basis is the tax-minimizing approach.
The equal allocation rule for fund distributions implies that new fund investors receive the same per-share amount of capital gain realizations as old investors, even though their shares in the fund may have been created after the fund accrued the gains that are being realized. An investor who purchases shares in a fund that has unrealized capital gains on its current portfolio holdings may therefore be taxed on future capital gain distributions, even if the fund's underlying assets do not appreciate after the investor's purchase date. Accrued but unrealized gains are often called capital gains overhang. Barclay, Pearson, and Weisbach (1998) show that funds with larger overhangs have lower net inflows than other funds. Warther (1997) tries to explain why funds might choose to build up unrealized gains.
The current study evaluates the impact of personal taxation on the returns earned by mutual fund investors. It focuses on taxable individual investors who hold mutual fund shares in conventional taxable accounts, not in tax-deferred retirement saving plans. The tax treatment of funds owned through taxdeferred accounts differs from that of funds held directly, since realized gains are not taxed until assets are withdrawn from the retirement plan, and all distributions, regardless of whether they reflect dividends or capital appreciation, are taxed as ordinary income. This study considers how the tax burden on different funds affects investor purchase and redemption decisions. There is a large previous literature on the relationship between fund performance, measured by pretax fund returns, and subsequent fund net inflows. This literature includes Ippolito (1992) , Hendricks, Patel, and Zeckhauser (1994) , Chevalier and Ellison (1997) , Sirri and Tufano (1997) , and Warther (1995) . These studies find that net fund inflows are positively related to past performance. Because there is some persistence in fund performance, Gruber (1996) finds that an inflow-weighted average of mutual fund returns generates a higher average return than a fund-weighted return. The precise explanation for persistence in fund returns, and the implications of such persistence for investor behavior, is an open issue. Carhart (1997) shows that persistence in fund expenses and in underlying asset returns, rather than persistence in stock-picking ability, explain most of the persistence in fund returns that previous studies have identified.
This study extends previous research on fund inflows and pretax returns in three ways. First, we consider the relationship between net inflows and both realized and potential individual income tax burdens.
We find that funds that deliver returns that are more heavily taxed, i.e., include more dividends or realized capital gains, have lower subsequent inflows than funds that offer similar pretax returns and lower tax burdens. After-tax returns outperform pretax returns in explaining net inflows. We also confirm Barclay, Pearson, and Weisbach's (1998) result that funds with larger stocks of unrealized capital gains have smaller net inflows, conditional on their past return performance.
Second, we explore the factors that explain the cross-sectional variation in the tax burdens that domestic equity mutual funds impose on their investors. We consider how fund turnover, the tenure of the management team, investment style, and other factors contribute to fund tax burdens. Turnover has a large effect on capital gain realizations, and new fund managers tend to impose large capital gains tax liabilities on investors by realizing accrued capital gains.
Finally, we move beyond the study of net fund inflows to explore the relationship between fund performance, gross fund inflows, and gross redemptions. Previous studies have focused on net fund flows because data on gross flows are not as readily available as data on net flows. We collect data on gross inflows and outflows from SEC filings, and use these data to evaluate how investors adjust their investment decisions to differences in after-tax returns and prospective capital gains tax liability.
The paper is divided into seven sections. The first describes the construction of tax-adjusted mutual fund returns. Because mutual fund investors are heterogeneous, we are forced to make some simplifying assumptions about the tax burdens on fund investors. Section 2 describes our sample of mutual fund returns, and reports summary statistics on the level and persistence of pretax and after-tax returns for a large sample of equity mutual funds in the 1990s.
Section 3 explores the determinants of the tax burdens on the returns to different equity mutual funds. We investigate how various fund characteristics are correlated with the tax burden that the fund imposes on its shareholders, and we find several aspects of fund behavior that have substantial predictive power in explaining investor tax burdens. The fourth section describes our data set on mutual fund inflows and presents summary information on net flows during our sample period.
Section 5 reports our basic findings on the relationship between fund returns, potential capital gains distributions, and fund net inflows. We compare the relative predictive power of pretax and after-tax returns in a range of regression models for fund inflows, controlling for a variety of other factors that may affect investor behavior. The results suggest that the tax burdens that funds impose on their investors affect fund inflows. The inclusion, or exclusion, of a substantial set of control variables that capture other determinants of fund inflows does not affect this finding.
Section 6 examines how gross inflows and gross outflows vary with past performance. It summarizes our data on gross flows for a large sample of funds, and explores whether gross redemptions and gross inflows are affected differently by fund tax burdens and unrealized capital gains. We find that funds with a substantial capital gains tax overhang experience both lower inflows (tax-sensitive investors avoid such funds) and lower outflows (investors are reluctant to sell these funds and realize the associated capital gains). A brief conclusion suggests several directions for future work.
Measuring pretax and after-tax returns on mutual funds
Mutual funds typically generate three types of taxable income for investors who do not sell their fund shares. These are: 1) dividends, which are passed through to the investor and taxed as ordinary income, 2) short-term realized capital gains, which are also taxed as ordinary income, and 3) long-term realized capital gains, which are taxed at the prevailing long-term capital gains tax rate. In 1997 and 1998, some funds also generated intermediate-term capital gains that were taxed at a maximum tax rate between the ordinary income tax rate and the long-term capital gains tax rate. Even if an investor has not held shares in a mutual fund long enough to qualify for long-term capital gains treatment if the shares are sold, the fund's long-term capital gain distributions are still taxed as long-term gains.
In addition to these taxable returns, equity mutual funds may also generate untaxed capital gains and losses as a result of fluctuations in fund share prices. When a fund's assets rise in value, but the fund manager does not sell the appreciated assets, the net asset value of the fund rises. The tax burden on this component of returns is a function of both investor and manager behavior. Capital gains tax liability results when the manager sells the appreciated assets, or the investor sells the fund's shares.
Most discussions of mutual fund returns, and most academic studies of fund behavior and return performance, focus on pretax returns. Such returns are just the sum of the four return components described above. Recently, there has been increased attention to the after-tax returns on different mutual funds. In 1999, the Vanguard mutual fund family began to report returns to shareholders on both a pretax and after-tax basis. Morningstar, a leading mutual fund information service, now publishes after-tax return measures in its fund performance database. In the future, as a result of new SEC regulations, all mutual funds will be required to report after-tax returns in their communications with shareholders.
Despite the interest in after-tax returns, there is some disagreement on how to measure such returns. Investors differ in their tax rates, so it is not possible to create a "one size fits all" measure of after-tax fund performance. We follow Dickson and Shoven (1995) in constructing after-tax returns using the tax rates that apply to hypothetical upper-income taxable investors. We recognize the importance of tax rate heterogeneity, but we suspect that it is limited by the fact that most mutual fund investors face marginal tax rates on dividends, interest, and short-term capital gains of between 28% and 39.6% and long-term capital gains tax rates of 20%.
We define a fund's total pretax return as
where d denotes dividend payout as a fraction of the beginning-of-year net asset value, g s denotes realized
short-term capital gains, g l denotes realized long-term gains, and u denotes unrealized capital gains or losses. Consider a taxable investor who faces a tax rate of τ d on dividends and short-term realized gains and a rate of τ cg on realized long-term capital gains. Assume that the effective accrual tax rate on unrealized capital gains, which Poterba (1999) defines as the present discounted value of the future taxes that will be due on these gains, is τ ucg . We define the fund's one-year pre-liquidation after-tax return as
We assume an effective tax rate of τ ucg < τ cg on gains that are not distributed during the current calendar year. This effective tax rate could be zero if the mutual fund never realizes these gains, and if the investor holds his shares until death and benefits from basis step-up. The Securities and Exchange
Commission has defined pre-liquidation returns by setting τ ucg = 0. In practice, it is likely both that the investor will sell mutual fund shares before death, and that the mutual fund manager will realize at least some gains in future years. The effective tax rate on undistributed accruing gains depends on the fund manager's realization strategy, the investor's investment horizon, and the rate of return at which the investor discounts future tax liabilities.
The problem of approximating future tax burdens would vanish if we assumed that the mutual fund investor sold his shares at the end of the calendar year. In this case, the after-tax return, which is sometimes defined as the post-liquidation return, would be R a ' = (1 -
and all unrealized gains or losses from the fund's investments would be taxable in the current year.
Popular discussions of mutual fund investments often warn investors against purchasing funds with large unrealized capital gains, arguing that when the fund realizes these gains, the investor will be taxed on gains he or she never earned. While gain realizations by fund managers can accelerate the payment of capital gains tax, they do not create nominal tax liabilities. When a mutual fund makes a capital gain distribution, the net asset value of the fund shares falls by the amount of the distribution. The decline in fund value creates a capital loss that is equal to the amount of the capital gain distribution, but investors do not realize this loss until they sell their shares in the fund. For an investor who purchases a fund just before a large gain is distributed, the option to sell mutual fund shares provides some protection against large capital gain tax liability. If the fund distributes gains that were accrued before the investor purchased the fund, the investor can sell the shares, realize a capital loss on the mutual fund shares, and use this loss to offset the fund's capital gain distribution. This realization strategy is often ignored in discussions of the potential tax burdens associated with mutual funds with embedded capital gains.
If the investor chooses not to sell the shares in a fund that makes a large distribution, then the fund's capital gain distribution will accelerate tax payments. If the fund had not distributed gains, and the investor eventually sold the fund, then the full capital gains tax liability would be due when the fund shares were sold. When the fund has distributed some capital gains, the investor's capital gains tax liability when the fund shares are sold will be smaller than that in the absence of capital gain distributions. The total nominal tax burden will not be affected by the fund's distribution of gains, but the present value of taxes will be higher when the tax burden is accelerated as a result of gain distributions.
We use the difference between the pretax return in Eq.
(1) and the after-tax return in Eq. (2) to measure the fund's tax burden. We could scale this by the fund's pretax return, thereby constructing an effective tax rate, but we do not because this approach runs into difficulty when a fund experiences negative returns. Our measure of the fund's tax burden is therefore
To construct this measure of a fund's tax burden, we need data on both long-term and short-term capital gain realizations. Morningstar has provided us with historical data on the disaggregated capital gain components for the funds that survived to January 1999. However, for mutual funds that were traded earlier in the 1990s, but disappeared due to merger or liquidation prior to January 1999, we have only obtained data on total capital gain distributions. We thus face a choice. We can study a sample of funds most likely subject to survivorship bias, with accurate measures of tax burdens, or we can study a sample of funds without survivorship bias, but with inaccurate tax burden data. Elton, Gruber, and Blake (1996) and Carpenter and Lynch (1999) suggest that funds with poor returns are most likely to be merged or liquidated. This may induce biases in studying the persistence of fund returns or inflows. Most of our analysis therefore uses data on all funds that were traded during our sample period, but does not distinguish between long-term and short-term capital gain realizations. This imparts some measurement error to our analysis of tax burdens.
When we do not know the disaggregate composition of realized gains, we assume that all gains are long-term. We therefore define after-tax returns as
and we measure the tax burden as
To assess the magnitude and direction of any bias that results from aggregating short-term and long-term gain realizations, we obtain data on the composition of gain realizations for all of the funds that were in our sample at the end of 1999. We present results that explore the robustness of our findings to using measures in Eqs. (4) and (5).
A critical question in defining the after-tax return concerns the choice of tax rates. It is difficult to measure the tax rates facing mutual fund investors. Information from tax returns, which can be used to compute weighted-average tax rates on interest or dividend income, does not identify the income from mutual funds separately from income from other investments. Other sources of information on asset ownership, such as the Survey of Consumer Finances (SCF) data used in Poterba and Samwick (2002) , provide limited information on household attributes that may affect marginal tax rates. In particular, the SCF does not precisely identify the characteristics of the particular mutual funds that each household owns. If there are tax-based clienteles, with high tax rate households tending to invest in mutual funds that impose lower tax burdens than the funds held by lower tax rate households, calculations based only on mutual fund ownership may fail to describe actual tax burdens.
We assume that dividend income and short-term capital gain realizations are taxed at the marginal personal income tax rate of 31%. In 1998, this was the marginal income tax rate on married joint filers with taxable income of between $102,300 and $155,950, and for single persons with taxable income between $61,400 and $128,100. We further assume that all capital gains are long-term and that they are taxed at the prevailing maximum long-term capital gains tax rate. This rate was 28% from 1993 to 1997
and 20% in 1998 and 1999. We apply the same tax rates in computing the after-tax returns for all funds. bracket, which supports our use of that tax rate in our calculations.
In most of our empirical work, we assume τ ucg = 0.10. This is half the statutory tax rate on realized long-term gains, and it is broadly consistent with effective tax rate calculations using a range of plausible values for realization rates and discount rates. For example, Chay, Choi, and Pontiff (2000) find that the relative value of realized and unrealized capital gains implicit in the pricing of closed-end mutual fund shares implies a value of τ ucg very close to 0.10. Our empirical results are nevertheless quite robust to alternative assumptions about this tax parameter. In ongoing work, we are developing fund-specific estimates of the effective tax burdens on accruing gains.
Data on mutual fund returns
We restrict our analysis to U.S. domestic equity mutual funds, and we obtain data on fund returns from the seven January releases of the Morningstar mutual fund database published between 1994 and 2000. We merge data from each year's annual data release, rather than using the end-of-sample data release, to avoid survivorship biases that result from failure to include funds that disappear through merger or liquidation. This generates a universe of 42,806 fund-years of data. We treat separate share classes of a given fund as distinct funds. Third, we follow Chevalier and Ellison (1997) and focus on funds with at least three years of historical returns in our data file. This focuses our analysis on a sample of funds with an established return history, and it makes it possible for us to compute risk-adjusted measures of fund performance. It also, however, limits our sample in a way that could induce selection and survivorship biases. To address this issue, we report basic results for a sample of funds with at least three years of historical data and explore the sensitivity of our findings to relaxing this constraint. Our results are not very sensitive to including younger funds in the sample.
Fourth, we exclude a small set of fund-years in which measured net inflows exceed ten times beginning-of-period size, and fund-years for which Morningstar did not report ratings or information on the median market capitalization of the stocks in the fund's portfolio. Fifth, we exclude institutional equity funds. At the end of 1999, these funds held $236 billion in assets, compared with $2,407 billion for all equity funds. Finally, we exclude funds that are closed to new investors. Some high-profile funds, for example Fidelity Magellan, were closed to new investors at some points in our sample. because they lack information on three years of lagged returns. Many of these funds also have missing data, and the total number of fund-years excluded for either reason is 4,485. Taken together, these restrictions exclude a total of 6,347 fund-years from our sample, which leaves us with an estimation sample of 7,798 fund-years. Table 3 presents summary statistics on mean and median returns, and the components of returns, for our data sample. It also presents summary information on the dispersion of fund returns and fund tax burdens. For the 1993 to 1999 period, the mean pretax return on equity mutual funds was 19.1% per year, while the mean after-tax return was 16.0%. Our sample period is characterized by very favorable returns on the U.S. equity market in general, so our average returns are likely to be significantly higher than those that would be observed over longer sample periods. Table 3 provides some insight on the reason for the difference between the pretax and after-tax return. Undistributed capital gains average 9.8% per year. Heavily taxed dividends average 0.9%, and capital gain distributions account for an average pretax return of 8.4%. Given our assumptions about the marginal tax rates of the representative mutual fund investor, these pretax returns generate a tax burden of 3.2% per year. If we set the tax rate on undistributed capital gains to zero, the tax burden would average 2.2% per year. We confirm Dickson and Shoven's (1995) finding of significant heterogeneity in the tax liabilities associated with different mutual fund investments. The difference between the tax burdens on funds in the 75 th and 25 th percentiles is 2.5 percentage points. A difference of this magnitude looms large relative to potential differences in expected returns across funds. Table 4 presents summary statistics on fund pretax and after-tax returns for each of the years in our sample period. We show means that weight each mutual fund equally, as well as means that weight funds by their total assets under management. Asset-weighted summary statistics describe the return on the average dollar invested in equity mutual funds better than fund-weighted summary statistics. The first column of Table 4 shows the number of mutual funds in our sample for each year. The next two columns show year-by-year equal-weighted average pretax returns, and average tax burdens. The last two columns show analogous asset-weighted returns. The results show that returns on large funds have exceeded those on small funds. The asset-weighted mean pretax return is 22.3% per year, compared with a mean return of 19.1% when all funds are weighted equally. The average tax burden is 3.5% on an asset-weighted basis, compared to 3.2% on an equal-weighted basis. The statistics on interquartile ranges in Table 3 suggest significant variation in both returns and tax burdens across funds. Table 5 illustrates this heterogeneity by reporting the pretax return, tax burden, after-tax return, and unrealized capital gains as a share of assets for the twenty largest funds in our sample for calendar year 1999. The data show a wide range of tax burdens for different funds; this is due both to differences in investment objectives and to tax management. For example, an investor facing the tax rates that we assume, and holding the Fundamental Investors Fund in 1999, faced a tax burden of 3.6 percentage points.
Summary statistics on pretax and after-tax returns
The same investor holding the Fidelity Blue-Chip Growth fund faced a tax burden of 2.8% on a very similar pretax return. Holding the Vanguard Total Stock Market Index Fund would have resulted in a tax burden of 2.7 percentage points, also with a similar pretax return. These estimated tax burdens impute a 10% tax burden on unrealized gains. If we set the tax rate on such gains to zero, the tax burdens on the three funds are 2.4, 0.9, and 0.6 percentage points, respectively. The difference between these sets of tax burdens highlights the inter-fund differences in the fraction of capital gains realized and distributed, and emphasizes the role of this fraction for determining the fund's tax burden.
The last column in Table 5 reports the stock of unrealized gains held by each fund, as a percentage of its total asset value at year-end. This is the ratio of two stocks, and it is distinct from the flow of undistributed gains within the year, which is reported in column four. The table shows very substantial variation across funds in the importance of unrealized capital gains relative to fund value. At some funds, unrealized gains account for more than half of assets, while at others, the corresponding fraction is less than one quarter. The differences across funds are due to differences in past return experience, differences in the past pattern of fund inflows, and differences in manager behavior with respect to gain realization.
Adjusting returns for risk
Part of the disparity in returns and in tax burdens across equity mutual funds is due to differences in the risks associated with the assets that the funds invest in. To study how past returns affect inflows to funds, we need to control for differences in fund returns that are due to market-wide returns and the which corrects for risk differences more explicitly, is the 'alpha' from a one-factor risk-adjustment model. This can be calculated as
where r t denotes the risk-free short-term interest rate and R m t again denotes a measure of the market return. We estimate β m it using monthly data on fund returns and market returns from the 36 months prior to the start of the cale ndar year for which we compute the risk-adjusted return.
Finally, a third approach to adjusting returns for market-wide performance and risk involves computing the alpha from a multifactor asset pricing model. The approach is similar to that in Eq. (6), except that several factors are used in place of the single market factor. Our implementation of this approach employs three factors-the market factor, a "small stock vs. large stock" factor, and a "value vs.
growth" factor-that are analyzed in Fama and French (1996) . Previous studies have used all of these risk-adjustment strategies to study inflows. Chevalier and Ellison (1997) focus on relative returns, while Gruber (1996) and Carhart (1997) use variants of the third measure, with different sets of factors. The two risk-adjustment strategies have only a limited impact on the ranking of the returns on different funds.
Most funds in the top quartile of the distribution of funds when ranked simply by pretax return are also in the top quartile of the risk-adjusted return distribution.
The taxes that investors pay on fund returns are also risky, so we also adjust tax payments for risk. When we risk-adjust pretax returns by subtracting the average fund return from each fund's return, we correspondingly subtract the average fund tax burden from each fund's tax burden. We implement this return-adjustment procedure by including a set of indicator variables for each year in our sample in our regression models. This approach, introducing time effects, is a broader adjustment than subtracting the market return for the year from each fund-year return observation. With individual year dummy variables in the regression, only differences in returns across funds, not differences from year-to-year average fund returns, affect inflows. This procedure controls for changes in a fund's tax burden that are related to fluctuations in overall market returns. When we use the one-factor and three-factor risk adjustment procedures, we incorporate additional information on the historical covariation between a fund's return and the market return. We assume that returns on the market portfolio are taxed at a constant rate of 10%, which would be exactly correct (given our other assumptions) if all returns took the form of unrealized capital gains. We then define the risk-adjusted tax burden as:
The values of AT it are different in the one-factor and the three-factor risk adjustment cases, since the coefficient estimates of β m it which are estimated using univariate regression in the one-factor risk adjustment setting are not the same as those that are estimated using multivariate regression in the threefactor risk adjustment setting.
Return persistence
Rational investors will adjust their mutual fund investments in response to historical differences in returns only if past returns must help predict future performance. To evaluate the predictive power of past returns, we estimate first-order autoregressions of the form
where R it denotes the return on fund i in year t, and ζ t is a year-specific intercept term. We also estimate similar models for risk-adjusted returns, for after-tax returns, and for the tax burden on different funds. Table 6 reports the results. We find positive persistence across years for each of the measures of fund performance. For relative returns, the autocorrelation coefficient for pretax returns is 0.518. The autocorrelation of the relative after-tax return is somewhat higher: 0.532. Perhaps more importantly for our analysis, there is substantial persistence in the estimated tax burden; the autocorrelation of T it is 0.397.
This suggests that an investor who was concerned about minimizing the tax burden associated with a mutual fund investment could use past evidence on a fund's tax burden to predict the future burden of the fund.
The remaining panels of Table 6 show the autocorrelation of one-and three-factor risk-adjusted return measures and the associated tax burden measures. Our results support Carhart's (1997) finding that controlling for risk factors reduces the persistence of fund returns. With one-factor risk-adjusted returns, we find autocorrelations of pretax and after-tax returns of 0.362 and 0.367, respectively. The autocorrelation of the tax burden is 0.361.
Another way to view the persistence of returns and tax burdens is to ask what fraction of the variation in returns in a given year can be explained by the prior year's return. The traditional R 2 statistics
for the autocorrelation models in Table 6 are misleading, because the autoregressive models include time effects as well as lagged returns. We therefore report the incremental R 2 associated with adding lagged returns, or lagged taxes, to regression models that already include time effects. The incremental R 2 values for pretax returns range from 0.083 for returns relative to the market, to 0.057 with a one-factor risk adjustment, to 0.024 for three-factor risk-adjusted returns.
Several previous studies of persistence in mutual fund returns, such as Carhart (1997) and Gruber (1996) , report average returns on portfolios of mutual funds that have been sorted by lagged returns. This is an alternative to our use of autocorrelation coefficients and incremental R 2 values. When we compute statistics that are comparable to those in the earlier studies, we find a similar degree of return persistence.
If we sort funds into deciles based on actual lagged returns, then compute decile averages of the onefactor risk-adjusted returns, the Spearman rank correlation coefficient between the decile's lagged actual return and the current risk-adjusted return is 0.976. Note that this calculation does not weight funds by their asset values. Gruber (1996) reports a rank correlation of 0.891 using four-factor risk-adjusted returns. When we compute a similar rank correlation coefficient using data on one-factor risk-adjusted returns in Carhart (1997) , the estimated correlation coefficient is very similar to that in our sample. Ippolito (1992) , who reports autocorrelations like those in Table 6 , finds slightly less persistence than we do. It is possible that the sequence of positive market return years during our sample limits the applicability of our persistence findings to other time periods.
The determinants of mutual fund tax burdens
The dispersion of tax burdens across mutual funds is of potential interest to taxable investors, regardless of its capacity to predict fund inflows. In this section, we explore the characteristics of mutual funds that are associated with high tax burdens. We relate tax burdens to a set of variables, some of which, like the turnover rate, are under the control of the fund manager. We explain tax burdens as a function of both lagged and contemporaneous information, and also as a function only of lagged information. We do not attempt to model the manager behavior that leads to the patterns we observe.
We estimate partial correlation coefficients by fitting regression models of the form
where T it denotes our estimate of the tax burden on fund i in year t and X it is a set of fund characteristics.
The set of explanatory regressors, X it , includes: the turnover of stocks in the fund; an indicator variable for whether or not the fund is an index fund, which would indicate a reduced need for trading; an indicator for whether or not the fund is a tax-managed fund; and an indicator variable for new management taking charge of the fund in recent years, which may indicate a shift in portfolio strategy. We include several years of lagged fund inflows as a share of fund assets, since a fund experiencing inflows does not need to sell shares to raise cash, and consequently has a greater opportunity to pursue a low realizations strategy.
We also include the fund's current pretax returns, the fund's lagged tax burden, and a set of indicator variables for fund styles (large-cap growth, small-cap value, etc.), since realization differences across investment styles may influence investor tax burdens.
In addition to regression models that explain a fund's current tax burden, we also estimate prediction equations for tax burdens, which take the form
In this equation, all of the variables in Z it-1 are observable at the beginning of an investment period.
Potential investors could use an equation like Eq. (10) to forecast future tax burdens on various funds. Table 7 reports three regression models, which suggest several broad conclusions. 1 First, a fund's current return is strongly positively correlated with its tax burden. A 100 basis point increase in a fund's return leads, on average, to roughly a ten basis point increase in the fund's tax burden. Second, both current and lagged turnover are important correlates of a fund's tax burden. While current turnover is associated with a higher tax burden, higher past turnover has a negative effect on the current tax burden.
This is conditional on current turnover. Assets that have been recently purchased are likely to have smaller embedded capital gains than assets purchased in the more distant past. A twenty percentage point increase in annual turnover, from the mean of 79% to 99%, is associated with a 13 basis point increase in the fund's tax burden in the current year, and a nine basis point decrease in the burden next year. Third, a fund's current tax burden is positively related to the share of a fund's value at the previous year-end that is comprised of unrealized appreciation on fund assets. A ten percentage point increase in unrealized gains as a share of fund assets raises the current tax burden by five basis points.
Our finding that current turnover is an important predictor of a fund's tax burden stands in contrast to some recent industry analyses, such as Belden (1997) . This may be because we focus on the marginal impact of turnover in explaining tax burdens, rather than the total explanatory power of turnover in accounting for tax burden differences. In principle, turnover need not lead to higher tax burdens. A fund manager who realizes losses and holds gains may have a higher turnover rate than one who does not harvest losses, but the resulting tax burden on such a fund may be lower than that on a comparable, but lower-turnover, fund. Our empirical findings suggest that turnover is not typically directed at taxminimization.
The results in Table 7 suggest substantial positive serial correlation in mutual fund tax burdens. A ten basis point increase in the tax burden on a fund in the current year predicts nearly a two basis point increase in the tax burden next year. This finding is largely a result of our combination of cross-sectional and time-serie s data on the tax burdens of individual funds. If we include fixed effects (by fund) in equations like those in Table 7 , thereby allowing each fund to have a separate intercept in the tax burden equation, the results change. With fund fixed effects, the coefficients on the lagged tax burden become negative. This presumably reflects the fact that a firm that distributes a substantial capital gain in one year, and thereby incurs a large tax burden, is less likely to distribute a large capital gain in the next year.
A number of other findings in Table 7 warrant comment. Index funds have substantially lower tax burdens than other funds. The estimates in the last column suggest that the average differential between the tax burden on index funds and other funds is roughly 37 basis points. Tax-managed funds have tax burdens about 32 basis points below other funds. Managerial changes and past inflows are also correlated with current tax burdens. Funds with new managers have tax burdens about 49 basis points higher than other funds. Funds with higher inflows in previous years display lower tax burdens than funds with lower past inflows. Inflows are persistent, so funds with higher past inflows may face lower levels of redemptions in the current year. Table 8 presents equations similar to those in Table 7 but restricts the set of explanatory variables to include only lagged information. The predictive effect of lagged tax burdens on current burdens is attenuated when we exclude several current variables from the regression specification. In most specifications, however, the combined effect of the tax burden in the previous two years on the current tax burden is positive. Lagged turnover of fund assets is a statistically significant predictor of the current tax burden. Other lagged covariates also have statistically significant effects. Younger funds display higher tax burdens, and tax-managed funds display lower tax burdens than other funds. Past inflows have a statistically significant and negative effect on current tax burdens.
Many of the factors that we have used to "explain" fund tax burdens can be affected by fund managers. Chevalier and Ellison (1997) note that fund managers' compensation is highly dependent upon their assets under management. In this setting, the impact of tax burdens on a fund's asset base, which will be mediated through their effect on net inflows, becomes a central issue. This is the empirical question to which we now turn.
Measuring mutual fund inflows
To measure the net inflows to equity mutual funds, we rely primarily on data reported by Morningstar. We compute net inflows from annual data on fund assets. Morningstar reports total assets, as well as the net asset value (NAV) for each fund share, at the end of each calendar year. We estimate annual net inflows as a fraction of assets at the end of the previous year, I u t , as follows:
This measure subtracts the growth in fund size attributable to returns on assets in the fund at the end of the previous year from the total growth in fund assets. It is the most commonly used measure of inflows in the empirical literature. We adjust this measure, following Ippolito (1992) , to account for the fact that new shares are purchased throughout the year. We therefore compute a modified inflow measure (I t ) as:
where R t denotes the fund's return over the calendar year. In Eq. (11), DIV t and GAINS t correspond to dividend and capital gain distributions, respectively.
We distinguish inflows that result from reinvestment of dividends and realized capital gains from net new-money inflows. 2 (Net inflows including such reinvestments could be estimated as I' t = Assets t /Assets t-1 -NAV t /NAV t-1 .) We focus on net new-money inflows to allow for the possibility that such inflows are more sensitive to relative performance than reinvested dividends and capital gains. Since roughly 90% of dividends and realized gains are reinvested at equity mutual funds, this seems like a plausible assumption. To explore the sensitivity of our findings to our assumption that new-money inflows are critical, we have estimated our basic regression equations using both I' t and I u t , rather than I t , the dependent variable. The results using I' t are similar to the findings that we report using I t .
3
The average fund in our sample experienced net inflows of 18.9% of beginning-of-year assets;
weighting funds by initial assets, the inflow rate is 15.7%. On average, larger funds experience smaller inflows, relative to assets, than smaller funds. Median net inflows (4.2%, weighting funds by assets) are also smaller than mean net inflows. The difference between the mean and the median is indicative of substantial skewness in net inflow rates across funds. This is supported by other statistics: 48% of all 2 In some cases, unsuccessful funds are merged into more successful funds within the same fund family. Such mergers could result in spurious variation in our measure of fund inflows. We are not aware of any way to correct for this, but we suspect that it has at best a small impact on our results, especially when we weight funds by assets, since most funds that are merged into other funds are small. 3 When funds have large positive or negative returns, the annual difference in assets under management may diverge from the sum of daily or monthly inflows. We evaluated the importance of this bias by obtaining monthly Financial Research Corporation data on fund net inflows for a small sample of equity mutual funds in the last few years of our funds years, accounting for 37% of all fund assets, showed net outflows rather than net inflows. The wide differences in the inflow experience of different funds are the result of many factors. We now investigate whether differences in the tax burdens that funds place on their taxable investors are one of them.
The determinants of mutual fund net inflows
We model mutual fund inflows as a function of past returns and other fund characteristics:
I i,t is the fund's inflow, R i,t-1 denotes a fund's past returns, possibly risk-adjusted, and the X i,t vector includes other factors that may explain fund inflows. We estimate models in which the lagged return variable measures lagged pretax returns, as well as models in which it measures lagged after-tax returns, so that we can evaluate the relative predictive power of the two sets of return measures. The variables included in X i,t are control variables that may influence inflows for reasons unrelated to returns. These include fund age, the initial size of the fund, fund turnover, the fund's stock of unrealized capital gains, and the fund's objective. To allow for changing investor tastes for funds with different investment styles, in many of our estimating equations we include a set of year-specific indicator variables for each of nine different fund investment styles. Since our data span the 1993 to 1999 period, this amounts to adding 63 dummy variables to the regression models. Allowing for this rich set of style -control variables should reduce the impact of spurious factors on our regression results.
Past research explores the functional form linking historical returns to current fund inflows. Sirri and Tufano (1998) and Chevalier and Ellison (1997) find substantial nonlinearities in this relationship.
Funds in the highest-return strata experience large inflows relative to those with slightly lower returns.
While we currently focus our analysis on ordinary least squares results from Eq. (13), an earlier version of this paper also presented results from a specification that allowed for differences in the marginal effect of higher returns at different quantiles of the return distribution. Our findings about the relative predictive sample period. We found that our estimate of the fund net inflow based on annual data diverged relatively little, for power of pretax and after-tax returns in nonlinear models were similar to those in the linear models we now emphasize. Table 9 presents the estimates from linear regressions that relate inflows to lagged returns, tax burdens, and lagged inflows. 4 In Table 9 and all subsequent tables, we weight the observations for each fund by the fund's net assets under management. 5 The first panel of Table 9 presents results in which the fund return is measured relative to the average year-specific return on all funds. We implement this by including a set of indicator variables for each year in the regression specification. Including such time effects ensures that the coefficient estimates are not affected by any time-varying factors that do not vary across funds, such as the year's market return. The table shows results using fund returns that have been risk-adjusted using our one-factor and the three-factor risk-adjustment procedures. Each panel of the table reports two regression models with year-specific style -indicator variables and four without.
Fund inflows and returns: results without other covariates
The first regression equation in each panel relates fund inflows to lagged pretax returns, while the second relates inflows to both lagged pretax returns and the lagged tax burden. The third is a similar to the second, but it includes year-specific style indicators. These three equations provide a direct test of whether the tax burden has any explanatory power for fund inflows. The fourth specification includes the lagged inflow to the fund, and the fifth includes both the lagged inflow and the capital gains overhang, defined as unrealized capital gains as a share of net asset value at the end of the previous year. The sixth includes these variables as well as the year-specific style indicators. In nearly all cases the results are quite robust with respect to inclusion of the broad set of style indicators. most funds, from the actual sum of the monthly fund net inflows. 4 We also estimate equations that allow the effect of past returns to depend on fund characteristics, such as fund turnover. Since turnover affects capital gain realizations, funds with higher past returns and high turnover might attract different inflows than funds with high past returns and low turnover. When we added turnover*return interactions to equations like those in Tables 9 and 10 , the coefficients on the interaction variable were negative and marginally statistically significant. The coefficient value was -1.32 (0.62). The other regression coefficients changed very little when this variable was added. 5 An earlier draft of the paper showed that weighting all funds equally yields very similar results.
The results in Table 9 demonstrate the substantial explanatory power of lagged pretax returns in describing net mutual fund inflows. While the coefficients vary across different risk-adjustment methods, and the explanatory power of the relative return variable is somewhat greater than that of the risk-adjusted return measures, the broad pattern of results is similar in the different specifications. A one hundred basis point increase in a fund's return predicts between a 1.2 and a 2.6 percentage point increase in the fund's inflows in the following year.
The findings are consistent with the view that some mutual fund investors are attuned to the tax burdens that funds impose. When the regression equations include the tax burden, in most cases we clearly reject the null hypothesis of a zero coefficient on the tax burden. Including year-specific style indicators tends to increase the absolute value of the tax burden coefficient.
The estimates in Table 9 , Panel B suggest that a one hundred basis point increase in the tax burden on a fund is associated with a substantial decrease in subsequent inflows to a fund. The precise estimates vary across specifications, suggesting that such an increase in tax burden would lead to between a 1.8% and a 6.7% decline in inflows. A fund that reduced its tax burden from the 25 th percentile to the 75 th percentile, i.e., by 2.5 percentage points, would be predicted to experience a substantial increase in inflows.
The "relative to market" and one-factor risk-adjusted results in Table 9 are very similar. The tax burden in both cases has a negative and statistically significant effect on inflows. When we introduce the three-factor risk adjustment, however, the estimated coefficient on the tax burden becomes positive when the specification does not include year-specific fund style effects. With year-specific style effects, the coefficient on the tax burden remains negative, and it is statistically significantly different from zero. We interpret this pattern of results as suggesting that changing tastes for different types of funds, which are captured by the year-specific style effects but not by our other specifications, can have an important effect on mutual fund inflows.
Our findings are consistent with the view that tax-aware investors consider the tax burdens on funds when they allocate their investments, but there are also other potential explanations. One is that index funds, which have relatively low tax burdens in comparison to other equity funds, have grown rapidly during our sample period for reasons unrelated to their tax properties. To test this hypothesis, we excluded all index funds from our regression sample. Our resulting coefficient estimates were smaller than those in Table 9 , but still statistically significant. For example, in Panel A in Table 9 , the tax burden coefficient in
Model 5 is -4.476. When we exclude all index funds from the sample, the resulting coefficient estimate is -2.405.
The results in Table 9 are based on data for the entire 1993 to 1999 sample period. There have been important changes during our sample period in the extent to which the tax consequences of mutual fund investing are discussed in the investment press. When Jeffrey and Arnott (1993) published their paper on investment returns for taxable clients, tax issues received much less attention than they do today.
Taxable investors may have become more sensitive to after-tax returns over time, although at the same time assets in tax-deferred accounts have become an increasingly important fraction of mutual fund assets. These two factors could have opposite effects on the sensitivity of mutual fund inflows to aftertax returns. To test for changes over time in the net impact of tax burdens on fund inflows, we estimated regression models like those in Table 9 with separate coefficients on the tax burden variable for each year.
The negative effect of the tax burden on returns was greater in the later years in the sample than in the early ones, although the year with the single largest effect of the tax burden is 1995.
Fund characteristics, returns, and inflows
The foregoing regression models compare the predictive power of pretax and after-tax returns in forecasting mutual fund inflows, but they do not include control variables for other mutual fund attributes that might affect inflows. The effect of some of these variables, such as a fund's capital gains overhang, on mutual fund inflows are of independent interest.
We expand our regression specification to include: two indicator variables for fund age, one for funds that are between three and eight years old and another for funds that are older; fund size, which is measured as the logarithm of fund net assets; the fund's expense ratio in the previous year; and an indicator variable for load funds. We also include the median market capitalization and average price/book ratio of the stocks in each fund's portfolio as additional measures of the fund's investment strategy, as well as the Morningstar rating assigned to a fund. As in Table 9 , we continue to include a set of year-specific fund style variables in some of our specifications. When we do not include this full set of year*style interactions, we include year effects as well as time-invariant style effects. We focus on the "relative to market" risk adjustment. Table 10 reports the central findings from our expanded specification. Some of the new covariates have substantial effects on fund inflows, and adding the controls improves the explanatory power of the regression model, but the results continue to suggest that funds with higher tax burdens experience lower inflows than similar funds with lower tax burdens. The findings suggest that inflows are greater at younger funds and the proportional inflow of assets is smaller at large funds. The coefficients on the investment objective variables indicate that, controlling for fund performance, inflows to small company funds have been greater than inflows to other types of domestic equity funds. The coefficients on the expense ratio variable are negative and statistically significant. A fund's Morningstar rating, which is measured on a five-point scale, also has a substantial predictive effect on inflows. Increasing the rating by one point raises inflows as a share of fund assets by about six percentage points in the regression models that weight funds by their asset values.
If taxable investors are concerned about purchasing shares in a fund that might realize gains and thereby burden them with higher taxes, a larger capital gain overhang could be associated with smaller fund inflows. The findings in Barclay, Pearson, and Weisbach (1998) The regressions in Tables 9 and 10 include lagged tax burdens, which may not provide the best forward-looking prediction of a fund's future tax burdens. The appeal of these variables is that they naturally extend past work on how lagged pretax returns affect inflows. The disadvantage is that they may involve inefficient predictors. To explore this issue, we also estimate models based on those in Table   10 , but replace the lagged tax burden with the current tax burden. Since the current tax burden is not known when investors are allocating their funds, and it depends on the current return, we estimate these models by instrumental variables, using lagged values of the fund's tax burden as instruments. The results suggest a substantial negative effect of the current tax burden on inflows, with coefficients in some cases twice as large in absolute value as those in Table 10 . The standard errors were also much larger than in Table 10 , however, and in most cases one could not reject the null hypothesis that the estimates in Table   10 are within the 95% confidence interval for the instrumental variable results. The results suggest a need to develop better instruments for predicting the current tax burden.
Alternative approaches to capital gains
All of our results so far are based on a measure of tax burden that aggregates long-term and short-term capital gains, and that assumes that any short-term gains are taxed at the long-term capital gains tax rate. While we cannot disaggregate the components of capital gain realizations for funds that have disappeared, we can use the sample of funds in the January 1999 Morningstar data release to assess possible biases from aggregating capital gains.
We choose the results in the third column of realizations into short-term and long-term components, which we can do for the restricted sample, and we apply the higher income tax rate to the short-term component, the coefficient estimate on the tax burden variable declines to -1.976 (1.018). These findings suggest that our basic results using an aggregated measure of capital gain realizations are robust to using disaggregate data.
A separate measurement issue that warrants some investigation is our treatment of the accrualequivalent tax rate on accruing but unrealized capital gains. For most of the funds in our sample, undistributed capital gains account for at least half of the pretax return. Our analysis assumes that the accrual equivalent tax burden on these gains is 10%, half the statutory long-term capital gains tax rate in 1999. To explore the sensitivity of our findings to our assumption about the tax burden on unrealized gains, we redefine the tax burden variable by assuming that unrealized capital gains are untaxed. The estimate of the coefficient on the tax burden variable is -1.973 (0.589) in this case. Once again, this provides some confirmation for the robustness of our findings. 
The effect of tax burdens on inflows to institutional funds
Our empirical findings in Tables 9 and 10 are based on a large sample of retail funds. They are consistent with the hypothesis that at least some taxable investors are allocating their money across funds in response to difference in the fund's after-tax returns. It is nevertheless possible that these results are not driven by the behavior of tax-conscious individual investors seeking to avoid tax liabilities, but by other factors. The tax burden on funds that generate returns in the form of capital gains, particularly unrealized capital gains, is lower than the tax burden on funds that generate more of their income from dividends. If 6 We have experimented with including dividends, realized capital gains, and unrealized capital gains separately in our inflow equation. All three return components have positive effects on inflows, and the coefficient on unrealized capital gains is typically larger than that on the other two components of returns. We tried to estimate effective tax burdens from the relative values of the coefficients on the different return components, but in many cases, the resulting estimates exceeded the top statutory income tax rate. These "implicit effective tax burdens," however, are the ratio of regression coefficients, and they are not estimated very precisely.
investors move money to funds that accrue capital gains, then inflows could exhibit the pattern that we find even if investors are not concerned about the after-tax performance of their funds. More generally, given the limited attention that the tax status of various funds received until the middle of our sample period, there is some question of whether tax-aware mutual fund investing is the best explanation for our findings.
One way to evaluate this question is to study the relationship between lagged returns, lagged tax burdens, and fund inflows for funds that are not held by taxable investors. We do this by studying inflows to funds that Morningstar identifies as institutional funds. Most institutional investors, such as pension funds and endowments, are not taxable, so they should be concerned with pretax rather than after-tax returns. There is substantial heterogeneity within the set of institutional funds. Many have large minimum balance requirements, while others restrict the set of potential investors. Industry experts suggest that taxexempt investors may hold more than 90% of the shares of institutional funds.
We identify a sample of 1126 fund-years corresponding to institutional funds over the 1993 to 1999 period, and we estimate our basic regression models with these data. Table 11 presents our findings, which provide only mixed support for our "taxable investor" interpretation. For the set of institutional funds, there is a strong positive effect of pretax returns on net inflows, and a negative effect of the fund's tax burden. The coefficient on the pretax return in the specification in column four of the table is 2.55 (0.35), compared with 1.68 (0.18) in our sample of retail funds (Table 10 , Model 4). The coefficient on the tax burden for the institutional funds is -7.83 (1.75), compared with -3.92 (0.92) for the noninstitutional funds. This negative coefficient on the tax burden variable, for a set of funds that is unlikely to be held by taxable investors, is a substantial challenge to the "tax aware" interpretation of the earlier results. We do not have a convincing explanation for this finding.
One finding in Table 11 that does support the taxable investor interpretation of our earlier results concerns the stock of unrealized capital gains in different funds. For the institutional fund sample, the capital gains overhang variable has a small and statistically insignificant effect on inflows. The coefficient on the capital gains overhang is three times larger, and statistically significantly different from zero, for retail funds. This finding is consistent with the view that the institutional investors who hold these funds are not concerned with capital gains taxes in the way that taxable individual investors are.
Gross inflows and gross outflows
The data from Morningstar and most other sources make it possible to construct net inflows, but not gross purchases and gross sales, at individual mutual funds. With the exception of Chordia (1996) , most previous research has analyzed the determinants of net fund inflows. The Investment Company Institute (1999) presents aggregate evidence showing that net inflows are the result of large, and in part offsetting, gross inflows and gross redemptions. In recent years gross redemptions for equity, bond, and hybrid funds have been just under 20% of total assets.
There can be important differences in the way an individual fund's return history and other characteristics affect gross inflows and gross redemptions. To explore these issues, we collect gross inflow and gross outflow data for a small subset of funds. We identify the 200 largest mutual funds in our sample in each of the past five years, and searched the SEC's Edgar archive (at www.sec.gov), the private Edgar-online page (www.edgar-online.com), and fund web-pages themselves for reports detailing these funds' share purchases and redemptions. The resulting dataset contains 686 fund-years of data over the period 1994 to 1998. Limiting our sample in this way avoids explicit conditioning on mutual funds' subsequent growth, except to the extent that this growth affects our ability to gather fund data. For this sample of funds, the gross inflow, weighted by fund assets, averages 36.1% of beginning-of-year assets, while the average gross outflow amounts to 26.5% of assets. These data suggest that the net inflows that we analyze above mask much larger gross inflows and gross outflows. Outflows are not due to investors "cashing out" dividends and distributed capital gains: the average reinvestment rate for funds in our sample was over 93%.
If taxable investors observe persistence in tax-management skills and allocate new investment according to after-tax performance, then we should find a strong effect of lagged returns on gross inflows.
Alternatively, if investors are reluctant to sell shares of funds that have accrued substantial undistributed capital gains, typically tax efficient funds, then we might find a positive relationship between measured tax burdens and subsequent gross outflows. Both explanations could yield a negative link between net inflows and tax burdens, but they cannot be distinguished without data on gross flows. Table 12 reports regression results in which the dependent variables are the net inflow, the gross inflow, and the gross outflow for each fund in our restricted sample. The equations in columns one, three and five do not include the capital gains overhang variable, while the other equations do. Given the small sample size, we do not include the rich set of other covariates that we analyzed in earlier models. The independent variables in all equations are the lagged relative return, the lagged relative tax burden, and a full set of year-dummies. The estimates show that the effect of pretax returns and tax burdens is similar in this restricted sample and in the much larger Morningstar sample that we use above. The pretax return has a positive effect on net inflows, and the tax burden has a negative effect.
The estimates in the last four columns disaggregate these effects. Most of the effect of pretax returns on net inflows is due to a strong effect of pretax returns on gross inflows. The effect of pretax returns on gross outflows is minimal. High tax burdens are associated with lower gross inflows, as we would expect if taxable investors were allocating their new money to mutual funds in part based on past after-tax returns. The tax burden has no statistically significant effects on outflows.
The results in Table 12 , with respect to the interaction between gross flows and the undistributed capital gains overhang, confirm our earlier results using the Morningstar sample. A high capital gains overhang significantly reduces net inflows to a fund. This is the result of a large negative effect on gross inflows, and an offsetting (but weaker) negative effect on gross outflows. The gross inflow effect is consistent with taxable investors trying to avoid funds that will accelerate the distribution of capital gains.
It provides additional support for Khorana and Servaes' (1999) finding that new funds are more likely to be created in parts of the mutual fund marketplace that are occupied by established funds with substantial capital gains overhangs. The gross outflow effect is consistent with taxable investors being reluctant to sell shares in, and realize gains in, funds that have large embedded capital gains. These results are generally supportive of the view that fund flows respond to factors that taxable investors would consider in determining their fund allocations. The value of the gross flows data is clearly illustrated by the interesting findings with respect to gross redemptions, which could not be detected using only information on net fund flows.
Conclusion
This paper suggests that the individual income tax burden that fund investors face when they hold a fund is negatively correlated with fund inflows. This is consistent with the view that taxable investors consider the impact of income taxation on asset returns when they decide which mutual fund shares to purchase or redeem. Mutual funds that offer higher after-tax rates of return attract greater inflows than those with lower after-tax returns, even after we control for a fund's pretax return. We also find that a fund's unrealized capital gain overhang negatively affects net fund inflows, even though it also reduces the likelihood of redemptions. This result is consistent with Barclay, Pearson, and Weisbach's (1998) findings for an earlier data sample. The inflow effects associated with changes in income tax burdens or capital gains overhang are comparable in magnitude to the effects of fund expense ratios on inflows.
Our findings suggest that taxation can play a role in the way investors choose their mutual funds.
Yet there are at least two reasons for caution in interpreting the results. One is that for part of our sample period, particularly the early years, investors would have to work hard to obtain information on the aftertax returns of a broad sample of funds. For funds that they already own, of course, investors should have adequate information on after-tax returns; they could use this information when considering additional investments. The barriers to information acquisition have fallen in recent years, and the apparent impact of tax burden on fund inflows has increased. The concern that investors might not be aware of the tax performance of different funds also applies to our findings with respect to the impact of unrealized gains on fund inflows than to those with respect to after-tax returns.
A second concern is that a very substantial fraction of the assets at mutual funds is held in taxdeferred retirement accounts. Investors holding funds in these accounts should not be sensitive to the tax burden measures that we study. Ideally, we would like to measure the fund inflows that are attributable to taxable individual investors and to study how those flows respond to various factors. We are not aware of any data source that provides the requisite information on fund flows, however. The simple existence of a substantial body of nontaxable money in equity mutual funds is not inconsistent with our findings, which suggests that some investors are sensitive to tax considerations.
Our findings are one strand of evidence on whether taxes feature prominently in the decisions made by mutual fund managers and fund investors, and they should be evaluated in a broad context.
Several mutual fund complexes have recently introduced tax efficient mutual funds, which try to avoid realizing capital gains and avoid holding high-dividend stocks. While these funds have grown more rapidly than other mutual funds since they were introduced, they represented only 0.9% of equity fund assets at the end of 1999. Index funds, which are relatively tax-efficient and account for roughly 10% of equity fund assets, have also grown faster than other mutual funds during the last decade.
There is some evidence that taxes affect the behavior of mutual fund managers even at funds that are not explicitly tax-managed. Bhabra, Dhillon, and Ramirez (1999) and Gibson, Safieddine, and Titman (2000) find evidence of tax-motivated trading in late October, which is the end of the tax year for mutual funds. On the other hand, Barber, Odean and Zheng (2000) present evidence suggesting that many taxable investors who hold equity mutual funds through a large brokerage firm do not pursue trading strategies that are consistent with after-tax return maximization. This evidence does not rule out the possibility that many taxable individual investors are concerned with after-tax returns.
Finally, the growth of mutual funds as vehicles for taxable investors to hold common stocks raises basic questions, discussed in Poterba (2002) , about the degree to which taxes affect investor behavior.
Because mutual funds cede decisions about realizing gains and losses from individual investors to fund managers, they reduce the individual's control over portfolio decisions with substantial tax consequences.
Mutual fund investing may offer other advantages that offset the potential increase in investor tax burdens, such as the opportunity to diversify portfolio holdings. Studying the determinants of investor choices between direct ownership of common stocks, perhaps through managed accounts at financial institutions, and ownership of mutual funds is a natural issue for further investigation. Table 4 Mean pretax and after-tax fund returns. Calculations are based on the estimation sample of fund-years described in Table 6 Persistence of pretax and post-tax mutual fund returns, and of mutual fund tax burdens. Estimates for relative returns are based on the estimation sample of 7,798 fund-year observations, described in Table 2 . Estimates for risk-adjusted returns use a sample of 5,208 fund-year observations for which lagged return information, needed to compute risk adjustments, is available. All regressions include year dummies. Standard errors, shown in parentheses, are corrected for clustering using a nonparametric version of the technique suggested by Moulton (1987) . The estimating equation in each case is R it = ζ t + ρ * R it-1 + υ it where R it denotes the return on fund i in year t, or in some cases the tax burden, and ζ t is a year-specific intercept term. Table 7 Determinants of mutual fund tax burdens, 1994-1999. The dependent variable is the fund tax burden in year t, which has a mean of 3.2% and a standard deviation of 2.2%. All equations include indicator variables for each year. Standard errors, shown in parentheses, are corrected for clustering using a nonparametric version of the technique suggested by Moulton (1987) . Estimates correspond to the equation T it = α + X it * β + v t + ζ it , where T it denotes our estimate of the tax burden on fund i in year t and X it is a set of fund characteristics. Table 9 Linear regression models for fund inflows. All regression models include year dummies. Standard errors, which are shown in parentheses, are corrected for clustering using a nonparametric version of the technique described in Mouton (1987 Table 10 Determinants of mutual fund inflows allowing for multiple control variables. All linear regression models include year dummies. Standard errors, which are shown in parentheses, are corrected for clustering using a nonparametric version of the technique described in Mouton (1987) . Estimates correspond to equation I i,t = R i,t-1 *θ + X i,t *φ + v t + υ i,t , where I i,t is the fund's inflow, R i,t-1 denotes a fund's past returns, and X i,t is a vector of other explanatory variables. The sample size for all equations is 6,240 observations. Table 11 Determinants of net inflows to institutional equity funds in the Morningstar Principia database. All regressions include year dummies. Standard errors, shown in parentheses, are corrected for clustering using a nonparametric version of the technique described in Moulton (1987) . Estimates correspond to equation I i,t = R i,t-1 *θ + X i,t *φ + v t + υ i,t , where I i,t is the fund's net inflow, R i,t-1 denotes a fund's past returns, and X i,t is a vector of other explanatory variables. The sample size is 1,126 observations. Table 12 After-tax returns and gross inflows and outflows for the 200 largest equity mutual funds at the end of the previous year, 1994-1998. After excluding funds for which detailed disaggregated data were not available, the sample includes 686 fund-years of data. Returns are measured relative to average returns on all funds in the sample. Standard errors, shown in parentheses, are corrected for clustering using a nonparametric version of the technique suggested by Moulton (1987) . Estimates correspond to equation I i,t = R i,t-1 *θ + X i,t *φ + v t + υ i,t , where I i,t is the fund's gross inflow, gross outflow, or net inflow, R i,t-1 denotes a fund's past return, and X i,t is the fund's unrealized gains as a share of asset value. 
